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tained either on nutrient-agar slopes or slopes of CHCA-mineral salts medium set with agar Organisms were harvested from 2 1 medium, after 24 h growth, by centrifugation at 10000 g and 4 "C for 10 min. The pellet was washed once in phosphate buffer (2 g KH,PO,/l, adjusted to pH 7-2 with NaOH) and finally resuspended in 5 ml of the same buffer. To prepare extracts, such suspensions, previously cooled in and surrounded by ice, were sonicated for 4 x 15 s with an MSE ultrasonic disintegrator. Any remaining intact organisms and debris were removed by centrifugation at I 5 000 g and 4 "C for 10 min.
(2%, w/v>.
RESULTS A N D D I S C U S S I O N
Extracts of organisms grown with CHCA were devoid of any e-caprolactone hydrolase activity when this enzyme was assayed as described by Norris & Trudgill(1971) . Suspensions of the intact organism grown with CHCA did not oxidize adipic or pimelic acids at significant rates, as measured with a Gilson differential respirometer. (Manometer flasks contained, in a final volume of 3 ml, 200 pmol phosphate buffer, about 6 mg dry wt organisms and, when present, 2 or 4 pmol of substrate previously neutralized; centre wells contained KOH and a small piece of fluted filter paper; atmosphere, air; temperature, 30 "C.) Such a suspension did, however, readily oxidize the growth substrate, p-hydroxybenzoate and protocatechuate. The oxidation of these three substrates was not significantly altered when 300 pg chloramphenicol was added to the reaction mixture, but they were not oxidized by suspensions of the organism grown with succinate.
Extracts of the organism grown with CHCA became yellow when incubated with protocatechuate. This yellow compound had spectral and chemical properties identical to those described for a-hydroxy-y-carboxy-cis : cis-muconic semialdehyde (Dagley, Evans & Ribbons, 1960) : this is the compound produced by organisms that carry out a meta-cleavage of protocatechuate, catalysed by protocatechuate-4,5-oxygenase (EC. I .13. I .8). The specific activity of this enzyme, assayed as described by Hegeman (1967) , was 695 to 800 nmol product produced/min/mg protein. The enzyme was barely detectable in similarly prepared extracts of the organism grown with succinate, when the highest value recorded was 20 nmol product produced/min/mg protein. High activity was detected in extracts of p-hydroxybenzoate-grown organisms, as would be expected from the known pathways by which this compound is metabolized by bacteria; the specific activity was 600 to 750 nmol product produced/min/mg protein, which was comparable to the values found in extracts prepared from CHCA-grown organisms. Protocatechuate-3,4-oxygenase (EC. I .13. I .3) activity was never detected using the method described by Fujisawa (1970) .
These results are consistent with metabolism of CHCA by this organism following a route whereby the saturated six-carbon ring of the growth substrate is converted to a benzenoid one in the compound p-hydroxybenzoate. This is converted to protocatechuate, whose benzene nucleus is then opened by rneta-cleavage. In this respect it differs from the pathway for metabolism of CHCA found in the Arthrobacter sp. studied by Blakley (1974) where ortho-cleavage of protocatechuate occurs catalysed by protocatechuate-3,4-oxygenase.
In their taxonomic study of the pseudomonads, Stanier, Palleroni & Doudoroff (1966) showed that the mode of ring cleavage of protocatechuate is a taxonomically significant character, as all the strains of a given Pseudomonas that were able to perform this reaction used the same mode. This could also be the case with the various arthrobacters.
We acknowledge Flavia R. Evans, D. K. Necklen, A. H. Pickaver, P. Dukes and Delyth
